Objective: To determine the incidence of primary postpartum haemorrhage, identify risk/aetiological factors contributing to primary postpartum haemorrhage and review the different therapeutic approaches in the management of primary postpartum haemorrhage. Method: A retrospective case-control study of all patients with primary postpartum haemorrhage from January 1, 2001 to December 31, 2010 at Olabisi Onabanjo University Teaching Hospital, Sagamu, Nigeria. Result: In the period under review, 272 cases of primary postpartum haemorrhage were documented while there were a total of 5929 deliveries, giving an incidence of 1 in 26 (25.6%). The average blood loss in the cases reviewed was 1550 mls whilst in the controls, the average blood loss was 200 mls. There was statistical significant difference between the grandmultiparous cases and grandmultiparous controls (58.4% versus 16.5%, OR = 6.74, p < 0.05), suggesting that grandmultiparity may be an implicated factor in primary postpartum haemorrhage. In the unbooked cases, retained placenta was the major cause of primary postpartum haemorrhage constituting 109 (51.7%), whereas in booked cases, uterine atony contributed 70.5% to primary postpartum haemorrhage. Four maternal deaths were recorded giving a case fatality rate of 1.5%; all were unbooked. Conclusion: Postpartum haemorrhage ranks high in the list of causes of maternal death and the case fatality rate can be very high. Prevention is the key to reducing the incidence of PPH and its sequale, with preventive measures based upon the identification of risk factors, surveillance of women at risk and seemingly not at risk and avoidance of procedure during delivery which could potentially result in complications.
Introduction
The World Health Organization (WHO) currently defines primary postpartum haemorrhage (PPH) as blood loss in the first 24 hours after the birth of the baby equal to or in excess of 500 mls [1] .
Another proposed definition for PPH is a 10% change in haematocrit from antepartum levels [2] . This is a retrospective diagnosis with shortcomings in clinical settings.
Combs [3] has suggested a clinical definition of "need for blood transfusion", but this is complicated by variations in practice pattern and attitudes towards transfusion by both patients and physicians. Therefore, the diagnosis of PPH remains a subjective clinical assessment that includes any amount of blood loss that threatens the woman's haemodynaemic [4] . The clinical estimation of blood loss is notoriously inaccurate [5] .
Postpartum haemorrhage ranks high in the list of causes of maternal death and the case fatality rate can be very high [6] . In Britain, the risk of maternal death from PPH is 1 in 100,000 deliveries while in developing countries the risk is in the order of 1 in 1000 deliveries [7] . Similarly in Nigeria, postpartum haemorrhage was found to have a case fatality rate of 2.2% at a Teaching Hospital [8] . While a haemorrhage of 500 -800 mls may not be serious for a well nourished and healthy woman, it could lead to disastrous consequences among women with chronic anaemia due to nutritional deficiency and malaria, and also in parturients with dehydration or severe pre-eclampsia and eclampsia [9] .
Excessive bleeding affects 5% -15% of women postpartum [3] . The leading causes in the developing world are failure of the uterus to contract well enough to arrest bleeding at the placental site (atony), retained placenta, retained products of conception or blood clots. Others include genital tract injury and coagulation disorders. The acronym four T's have been used to denote the causes of PPH and include Tone, Tissue, Trauma and Thrombin [10] .
Risk factors associated with the incidence of postpartum haemorrhage include primiparity, previous third stage complications, anaemia, pregnancy induced hypertension, grandmultiparity and multiple pregnancy among others [11] .
The consequences therefore, of excessive haemorrhage in a parturient woman in the developing world who often comes in labour with a low haemoglobin status are quite enormous [4] . It could range from a prolonged debilitating recovery period, through poor wound healing and uncontrollable sepsis to maternal death [6] .
Primary postpartum haemorrhage in our environment is still a leading cause of maternal mortality and morbidity, and commonest single preventable cause of maternal mortality still remains haemorrhage amongst which atonic postpartum haemorrhage accounts for 90% of primary postpartum haemorrhage, the most important [4] [9].
The principle of management is to ascertain the cause of the bleeding and initiate prompt measures to control it. Interval between delivery, diagnosis of primary postpartum haemorrhage and the start of resuscitation with appropriate medical or surgical measures is an important prognostic factor for subsequent maternal morbidity and mortality associated with primary postpartum haemorrhage.
Though researches into obstetric risk factors have been difficult to undertake in the developing world where hospital-based obstetric patients are poorly representative of the general population of parturient women and data from non-hospital-based deliveries are difficult to obtain. However, policy decisions must be based on the known incidence of primary postpartum haemorrhage, current trend in the pattern and general clinical manifestation in this environment. The major associated aetiogical factors and the basis for patient susceptibility will serve as an overall guide in the training and development of personnel.
Therefore, the objective of this study is to determine the incidence of primary postpartum haemorrhage, identify risk/aetiological factors contributing to primary postpartum haemorrhage and review the different therapeutic approaches in the management of primary postpartum haemorrhage.
Methodology
This is a retrospective case-control study of all patients with primary postpartum haemorrhage from January 1, 2001 to December 31, 2010 . The information for the study was obtained from case notes retrieved from the Medical Information Department and correlated with the admission registers in the obstetric ward. The record of total deliveries was collated for the period under review. The ethical approval to conduct this study was given by Health Research Ethics Committee of the hospital.
During this period, there were a total of 6929 deliveries and 281 cases of primary postpartum haemorrhage were documented. However, only 272 case files (96.8%) could be retrieved for data analysis. Data on variables such as booking status, age, parity, previous history of postpartum haemorrhage, sources of referral for unbooked cases, the mode of delivery, identified causes of haemorrhage, estimated blood loss and measures instituted to arrest haemorrhage was collated and entered into a data sheet. A study of 544 randomly selected controls was done to emphasize the risk factors for postpartum haemorrhage. Two controls per case were randomly selected from the remaining births by selecting the case just before and the case just after the primary postpartum haemorrhage from the birth records.
Data analysis was carried out using SPSS for Windows version 17.0. Percentages, the chi-squared test and the student t-test were used for comparison where appropriate. Differences were considered as significant when Pvalue is less than 0.05.
Results
In the period under review, 272 cases of primary postpartum haemorrhage were documented while there were a total of 5929 deliveries, giving an incidence of 1 in 26 (25.6%). Data analysis revealed that the average blood loss in the cases reviewed was 1550 mls in the immediate postpartum; whilst in the controls, the average blood loss was 200 mls. The estimated blood loss ranged between 500 mls and 2900 mls in cases while in the controls it was 100 -450 mls.
Four maternal deaths were recorded giving a case fatality rate of 1.5%. All the patients were unbooked, and the causes of death in three patients were severe (irreversible) hypovolaemic shock and the fourth death was due to complications that developed with unrecognised haemoglobinopathy.
A previous history of postpartum haemorrhage was obtained in 17 cases (6.3%) while no such history was obtained in controls. The booking status of the cases revealed that 63 (23.2%) were booked while 209 (76.8%) were unbooked. The difference among booked and unbooked cases was statistically significant (OR = 0.09, P < 0.05). In the controls, 139 (25.6%) and 405 (74.4%) were booked and unbooked respectively. The difference in the number of booked and unbooked for cases and controls was not statistically significant. Table 1 showed the age distribution of the cases and controls. While 9.6% of cases were in the 15 -19 year age bracket, a larger proportion of cases were within the combined 20 -34 year age group bracket, accounting for 66.3% of the cases while 9.6% of cases were aged between 35 -39 and 3.1% above 40 years. The difference within the age group distribution was statistically significant (P < 0.05). Very young maternal age does not seem to be associated with primary postpartum haemorrhage. Table 2 showed the parity distribution of cases and controls. Among the cases, there was statistical significant difference between grandmultiparous patients on one hand, and primiparae and multipara on the other hand (grandmultiparae vs primiparae, OR = 7.25, P < 0.05); (grandmultiparae vs multiparae, OR = 4.14, P < 0.05). Also between cases and controls, there was statistical significant difference between the grandmultiparous cases and grandmultiparous controls (OR = 6.74, P < 0.05), suggesting that grandmultiparity may be an implicated factor in primary postpartum haemorrhage. Sources of referral for the unbooked cases showed that the Traditional Birth Attendants (TBA) referred 81 (37.4%) of the cases, 62 (29.4%) were referred from the Primary Health Centers while 35 (16.6%) and 33 (15.6%) were referred from General Hospitals and Private Clinics/Hospitals respectively. Table 3 showed the mode of delivery amongst cases and controls. Of the 272 cases, 179 (65.8%) had spontaneous vertex delivery, twin delivery occurred in 61 (22.4%) and assisted breech delivery occurred in 17 (6.3%). The larger contribution following twin deliveries in the cases is however, noted (OR = 2.28, P < 0.05). Table 4 illustrated the causes of primary postpartum haemorrhage. The unbooked cases constituted 211 (77.6%) of cases studied. In the unbooked cases, retained placenta was the major cause of primary postpartum haemorrhage constituting 109 (51.7%) followed by retained products of conception, which made up of 45 (21.3%) of the unbooked cases. Whereas in booked cases, uterine atony contributed 70.5% to primary postpartum haemorrhage, followed by retained products of conception (16.4%). There was no case of retained placenta in booked cases.
The blood loss among the cases ranged between 500 -2900 mls while among the controls, the blood loss ranged between 100 -450 mls. 
Discussion
The most common cause of obstetric haemorrhage is postpartum haemorrhage [12] and its incidence following delivery in the developed world is 5.8% [4] . This study revealed an incidence of 25.6% or 1 in 26 deliveries, which corroborates the findings at the University College Hospital, Ibadan, [11] which put the incidence at 3.4%.
Predisposing factors to postpartum haemorrhage are recognized important risk components in the development of this third stage complication of labour. Sometimes, however, the condition is unexpected. Most episodes of PPH are due to atony of the uterus after the delivery of the infant [7] [13] . In this study, the commonest cause of primary postpartum haemorrhage was uterine atony for the booked patients, which constituted 71.7% in this group. In a study on postpartum haemorrhage in Zimbabwe [6] , uterine atony, vaginal lacerations and cervical tears are the major sources of primary postpartum haemorrhage.
For the unbooked patients in this study, the commonest cause of primary postpartum haemorrhage was retained placenta, which accounted for more than half (51.7%) of unbooked cases. Other causes identified in other studies, which include retained placental fragments and lower genital tract lacerations were also identified in this study. Uterine inversion and blood coagulopathy said to be rare causes of profound blood loss, shock and death [13] - [15] were not encountered in this study. Poverty, ignorance, strong traditional beliefs and the fear of surgery force many women to choose delivery at home, religious houses or with TBA's with attendant risks of precipitate or prolonged labour, sepsis, uterine rupture and a complicated third stage of labour, all of which can lead to PPH.
Majority of the patients (77.6%) was unbooked. Traditional Birth Attendants and Community Health Extension Workers conducted 66.8% of their deliveries, indicating that these groups probably attend to most deliveries in our environment. All the mortalities occurred in the unbooked cases.
Increasing maternal age and grandmultiparity have been widely acclaimed in previous studies as very crucial factors [16] . However, some recent studies have not given credence to this view; rather an elevated risk with low parity [17] [18] . These studies, which revealed a close association between low parity and primary postpartum haemorrhage was compatible with the findings of the WHO and other workers [1] [4] [16] . Adetoro in 1992, in a study conducted in Ilorin, Nigeria, observed that primary postpartum haemorrhage occurred more in both the primipara and grandmultiparae compared with controls [13] . In this review however, grandmultiparity but not primiparity appears to be a risk factor for primary postpartum haemorrhage while no increased risk of haemorrhage with increasing maternal age was observed.
Other well-known factors associated with postpartum haemorrhage like a previous history of postpartum haemorrhage, multiple pregnancies and operative vaginal deliveries were also found to occur slightly more in the cases when compared with controls in this study.
On the contrary, Selo-Ojeme and Okonofua [19] reported only prolonged second and third stages of labour and non-use of oxytocics after delivery as significant risk factors for PPH and not grandmultiparity, pimigravidity and previous episodes of PPH.
The therapeutic measures employed in the management of primary postpartum haemorrhage in this survey were not exhaustive. Additional medical therapies, which were not used include intramyometrial injection of prostaglandin F2α (Carboprost R , 1 mg) which gives appreciable results within 2 -3 minutes [20] [21] . Also, vasopressin injection, 20 units diluted in 100 ml normal saline and injected (1 ml at a time) at the bleeding site while avoiding intravascular injection is effective [22] .
Published randomized controlled trials have shown Misoprostol as an important prophylaxis against PPH [23] [24] . The benefits of Misoprostol are its low cost and non-parental (oral, sublingual, rectal) administration. Also important, especially in the developing world, is that Misoprostol can be stored for long periods of time at room temperature, thus making it very useful for non-medical personnel and in peripheral units [23] . A synthetic ana-logue of oxytocin, carbetocin, has been found to reduce the need for additional pharmacological management of the third stage of labour. This long-acting drug has a rapid onset of action and a half-life of 40 minutes as compared to oxytocin, which is 4 -10 minutes [25] .
There is no evidence that uterine packing is of any value and so was not employed in this center. If atony fails to respond to medical treatment, another cause for the bleeding must be excluded and an examination under anaesthesia should be performed [26] . Haemorrhage uncontrollable by basic measures or medical agents would require surgical intervention. But the decision to undertake surgery is sometimes emotionally delayed to the detriment of the patients. Such delay rather than the lack of surgical expertise accounts for most deaths [27] .
The surgical options include ligation of pelvic arteries done vaginally or via laparotomy, application of uterine compression sutures, placement of figure of eight sutures on the bleeding placenta site and hysterectomy. The ligation of pelvic arteries reduces the pulse pressure in these vessels and allows coagulation to take place. The ligation of the uterine arteries could be done transabdominally by placing a single absorbable suture around the uterine vessels just above the bladder flap encompassing a portion of the myometrium. A second stitch is placed beneath the ovarian ligament adjacent to arrest further bleeding from the source [28] [29] .
If bleeding persists after inserting these stitches, both internal iliac arteries should be ligated before hysterectomy is considered. The ligation of pelvic vessels could also be approached vaginally. The vaginal route is simple and facilitated by pregnancy related oedema and the procedure includes anterior colpotomy, reflection of the vesico-uterine fascia and ligation of the uterine arteries at their arch [29] . Surgical compression suture of uterine atony (B-Lynch suture) is appropriate where bimanual compression produces a decrease in vaginal bleeding before surgery [30] . It has gained popularity due to its simplicity and has brought reduction in hysterectomies, blood transfusions, maternal deaths and improvement in patients' satisfaction. Each suture included the full thickness of the uterine wall with the knot tied to the serosa not including the uterine vessels. The bleeding will completely cease after the insertion of four to five sutures [29] . The placement of several figure of eight sutures using absorbable polyglycolic sutures in the bleeding placental site is recommended when there is intractable placental site bleeding at caesarean section especially with lower uterine segment implantation of the placenta.
Hysterectomy should be performed as a last resort when other conservative methods of control of obstetric haemorrhage have failed [31] . Hysterectomy was the instituted form of management in 3.2% of the cases studied while other surgical measures were not instituted. The advantages of emergency hysterectomy in the situation of massive haemorrhage are the ability to remove the source of bleeding and the procedure of hysterectomy which, albeit more technically difficult in this situation is still a familiar operation to any obstetrician/gynaecologist [32] . The disadvantage of hysterectomy may include the loss of uterus in a woman who wishes to continue childbearing. Subtotal hysterectomy is the operation of choice in most instances of obstetric haemorrhage requiring hysterectomy. Subtotal hysterectomy is a simpler speedier operation to perform than total hysterectomy. The risk of neoplasia developing in the cervical stump several years later is not relevant in the context of life-threatening haemorrhage [26] .
Use of non-pneumatic anti-shock garment, a simple neoprene and Velcro device increases peripheral resistance and consequently a rise in blood pressure, a slowing of active bleeding with improved perfusion of vital organs has also been described and has become beneficial in low-resource settings before definitive intervention [33] .
Intervention radiologists, for the effective treatment of intractable postpartum haemorrhage, have used angiographic arterial embolization with gelatin sponge shavings, pledgets, coils, sponges, polyvinyl alcohol particles or balloon catheter to occlude target vessels and stop bleeding [34] . It was not used here. These approaches were not employed in this study due to lack of equipment and personnel with the required expertise. Management needs to be tailored to the particular situation and setting at hand, the experience of the obstetrician, and the facilities and personnel available.
Importantly, treatment must be prompt with monitoring and replacement of blood and clotting factors. Blood transfusion contributed substantially to the treatment modality in this study, as it was administered to more than half (56.4%) of the patients.
Postpartum haemorrhage may lead to disastrous consequences in the parturient mother if effective control measures are not instituted. A preventable but devastating complication is severe postpartum hypotension leading to partial or total necrosis of the anterior pituitary gland with the features of panhypopituitarism or Sheehan's syndrome. This is characterized by failure to lactate, amenorrhea, decreased breast size, loss of pubic and axillary hair, hypothyroidism and adrenal insufficiency [12] .
In this review, it is obvious that prevention is the key to reducing the incidence of PPH and its sequale, with preventive measures based upon the identification of risk factors, surveillance of women at risk and seemingly not at risk and avoidance of procedure during delivery which could potentially result in complications [20] .
Recommendations
This survey has made efforts at elucidating the various clinical variables relevant in significantly affecting maternal health status and outcome in case of postpartum haemorrhage. Inadequacies identified in the provision of care to delivering women can be readily overcome through the concerted efforts of health care personnel to provide better service. The followings are recommended to ensure this.
Accessible antenatal care for all pregnant women should be ensured and junior staff and residents should be adequately supervised to improve management of high-risk case. Considering that most of the booked cases with early postpartum haemorrhage had uterine atony in this study, active management of third stage of labour which shortens the third stage by using oxytocics, cord clamping and controlled cord traction should be ensured.
Every obstetric unit should have protocols for the management of obstetric haemorrhage [35] . Access to blood transfusion facilities is essential and should be ensured. Parturients should be closely supervised in the fourth stage of labour. Traditional birth attendants and health workers in peripheral units who handle significant number of deliveries in the community should be trained and supervised.
Conclusions
In the developing world, where a very large percentage of maternal deaths occurs, it is imperative that the accoucher is properly trained on how to handle this life-threatening complication through the use of oxytocics, manual removal of placenta and provision of other aspects of emergency obstetric care, where indicated [36] . Effective management of obstetric haemorrhage depends upon prompt restoration of circulating volume, accurate diagnosis of the cause of bleeding and an early, appropriate therapy to arrest the bleeding. Underestimation of the amount of blood loss, delay in instituting definitive therapy and the performance of difficult operations by inexperienced staff appear to be frequent contributory factors to poor outcome. The resources of even wellequipped and staffed units may be stretched by massive obstetric haemorrhage; and staff (including related departments) should, therefore, be familiar with an agreed protocol that can be implemented quickly and smoothly [37] .
Efficient blood transfusion services should also be made available in view of the high requirement for blood products [13] . In the special circumstance of a woman refusing blood transfusion, however, it is important not to mistake this as a desire for no intervention or an excuse for suboptimal care, regardless of the clinician's personal views [38] . Such situations should provide challenges for increased vigilance ante-, intra-and post-partum, ensuring optimal pre-delivery haemodynamic status with haematinics and possibly recombinant human erythropoietin, blood salvage, autotransfusion, collaboration with other senior and experienced staff and readiness to refer early to other centers with capability and experience in non-blood management of haemorrhage [38] .
Limitations of the Study
The limitations of this study include the small sample size and the fact that hospital-based records are poorly representative of the community population. Visual estimation of blood loss generally underestimates blood loss; a biochemical assessment would be more appropriate. A multicenter study would reveal a more reflective pattern of postpartum haemorrhage in the environment than a single center study. Non-availability of full range of facilities, both medical and surgical, to tackle obstetric haemorrhage is also a limitation of this study.
